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Thisinvention relaes to-selfoperating coolers. 
One of the objects of the invention is fo pro- 
vide -selfoperating revolving wheel which will 
clip a series of tubes having evaporating surfaces 
beneah /he surface of water contained in an 
open trough and carry these tubes through the 
air fo evaporae water from said evaporating sur- 
faces, and in this way cool the air passing over 
said surfaces -andhe  surfaces themselves. 
A second objec is fo provide a self-operating l0 
evaporaingwheel,-consisting, of a circular tubular 
rim element-supported on a hub and a Shaft hav- 
ing laterally exending eporating tubes con- 
nectedto said rim, closed t heir outer ends, and 
angularly disposed relative o the diametrical 
plane of .he rim forming a substantially, cylindri- 
cal structure, said rimand said tubes being par- 
tilly filled with a volatile liquid, and said wheel 
being journalled so that the lower portion of said 
cylindrical structure will run through a trough 
containing--water fo be evapora/ed, so that hea 
absorbed from said water will evaporate .said 
volatile liquid and ,cause the vapor thereof fo 
ascend to the upper part of the cylindrical struc- 
ture ,where if will be cooled and liquïfied by evap- 
oration of water on he outsideof saidubes and 
will be .trappedin tubes..on one side only of said 
cylindrical tructure, thus .oeusing said wheel 
rotate; 
Another object is o provide an evaporative 30 
 wheel consisting of  cylindricl shaped tubular 
structure journalled fo rotate so tha the lower 
segmental portion will ,dip .into water and become 
moistened, so tha as the wheel .rotates, this up- 
per moistened portion will .be exposed 
mosphere and evaporation of water on said por- 
tion will cool if; the interior o said structure 
being partially-tilled with  volatile liquid and 
shaped-so that when the vapor of said volatile 
liquid condenses in the upper par ofsaid tubular 40 
structure, if v¢ill be trapped in xeceiving contin- 
ets on.one side of said structure «only so hat said 
wheel will be unbalanced and .will totale,  
Other objec will appear hereinafter. 
' Figure Iis an end view of one rotin:of my wheel 
type evaporative cooler; 
Figure 2 is a-side iew thereof, with certain 
parts shown in section taken on line ,2 of 
Figure 1; 
Figure 3 is a plan viw .of the wter tank 50 
through Which .the lower portion of the wheel 
turns, with other parts secioned .off-substantially 
on line 3, in Figure2; 
Figure 4 .is a -plan view of a .fragment of the 
wheel structure-drwn en :an enlrged scale; 

Figure 5 is a side elevation of a portion of modi- 
fied form of wheel structure.and Figure 6, an end 
view of a fragment of said modified ï0rm of 
wheel. 
Similar numerals refer fo similar parts in the 
several views. 
The wheel 2 has a hollow circular rira . which 
is supported by spokes  extending from hub . 
The hub is keyed fo shaft  which is journalled 
in bearings  on supporting frame 8. The two 
end portions of frame $ are supported on the 
sides of tank . The tank.is positioned-beneath 
the wheel so that a segmental portion 2 of the 
rira  dips into and runs beneath the surface of 
water 4 in the tank. 
The hollow rira  is, in the form of.the device 
here illustrated, tubular and the evaporating and 
vaPor collecting tubes  extend laterally from 
each of its sides. These tubes are all slanted 
angularly relative fo the plane of .the diameter of 
the rira, but in extending outward the tubes con- 
form substantially fo the size and annulus of 
the rim and thus form a composite wheel struc- 
ture of substantially cylindrical shape. The 
tubes on the left.side of rira  (indicated by let- 
ter B) extend laterally outward .and angularly 
upvard and those on the rightside (indicated by 
letter A) extend laterally o.utward and angularly 
downward. The result of this construction gives 
the side e]evatioll view Of wheel somewhat of 
a herringbone appearance. The outer ends of all 
tubes  are closed. The rira  and the tubes § 
are preferably ruade of copper and all oints and 
seams are welded or brazed. 
The interior of the rira  and tubes  § is filled 
about one-ourth full of a volatile liquid, such as 
methyl chloride or Freon. 
To retain more moisture in contact with tubes 
, they may be covered with.fabric |, as shown 
in Figure 4. 
The entire wheel may be .placed ina wind tun- 
nel or duct 22, indicatedby.d0tted outline, Figure 
3, or heat transfer tubes 2 placed in tank  8 and 
used to convey and circulate a lïquid fo be cooled. 
Liquid fiowing through tubes 2 is in thermal 
transfer relationfo the' watsr ] in the tank, but 
out of contact therewith. 
The modified rotin:of evaporating wheel shown 
in Figures 5 and 6 has two rira rings 0, sup- 
ported on spokes 4 and shaft , between which 
evaporating tubes .2 extend. These tubes are 
bent in the middle so that each of their end por- 
tions is angularly disposed relative o the diamet- 
rical plane of each ring. 
In operation, rotation of the vheel is started 



manually or by mechanical means in the direc- 
tion indicated by the arrow, Figure 1. When- 
ever atmospheric conditions are such that the 
weç bulb temperature is less than dry butb tem- 
perature, so that evaporation of water will take 
place on the surfaces of tubes J§, and where the 
temperature of water in tank J/] is sumcient to 
vaporize the volatile liquid in the lower part of 
the interior of the wheel structure, it will con- 
tinue fo rotate. Rotation is caused '.by the con- 
densation of the vapor of said volatile liquid in 
the upper part of the wheel and ifs entrapment 
in the outer end portions of downward and later- 
ally extending tubes on side A of the wheel. 
is tobe noted that vapor will condense near the 
top of the wheel and run fo the outer portions 
of these tubes where if will remain until these 
tubes are immersed in water 4 in tank /], and 
absorb heat therefrom. On the other hand, since 
tubes § o.n side B slant downward, any liquid 
colle,ring in them will drain back into rira 
and they will retain no liquid. The condensed 
liq.uid in the tubes on side A will, therefore, make 
this side heavier and unbalance the wheel 
ficient fo maintain rotation in the direction indi- 
cated. 
Balïïes ! direct and distribute fiow of water 
!  in tank ! 0. 
In the modified form of wheel shown in Fig  
ures 5 and 6, condensed vapor is collected ab the 
central bend 33 of each of tubes 25. 
In either case the condensed vapor within the 
wheel is entrappod by the evaporating tubes on 
side A of the wheel, while any vapor condensing 
on si.de B fiows back into the hollow rira 3 or riras 
30 and fiows fo the bottom of the rhn structure. 
The tubes on side A act as traps to catch and 
retain down fiowing condensate, whfle the tubes 
on side B .by-pass the condensate and de net 
trap if. 
Since the surface of tubes |5 or 25 are mois- 
tened after they leave tank |{], and evaporate this 
moisture as the wheel rim travels through the 
upper portion of ifs orbit, refrigeration is .loro- 
duced by the evaporation oT the .moisture. This 
refrigeraMon cools the air surrounding the wheel 
so that if if is plced in a wind tunnel or duct 
22 iç will cool air all through he tunnel over 
the surface of the wheel. Part of the refriger- 
ation (cooling .due fo evaporation) is bsorbed by 
the metal structure of the wheeL Since copper is 
conductive of heat the whole wheel structure be- 
cornes cooled. This cooling or refrigeration is, 
in turn, transmitted fo water 4 in tank J8 and 
,an be used fo absorb heat from fiuids in pipes 
In any case the wheel operates without the 
need of power fo turn if, and if installed fo take 
the place oT a cooling tower, eliminates the need 
for power fo pump water uI into the tower. If 
used to cool and humidify air passing through 
a duct into a building, if eliminates the need for 
power necessary fo turn an evaporating pad wheel 
or .dru_m, or fo pump and spray water onto any 
such .pad. 
While I have shown but one preferred form 
of the device and one modification, many other 
modifications are possible, many other nses, 
cluding the generation of power, may be ruade of 
the device. In view of the foregoing, I make the 
following claires. 
I claire: 
1. A selT-operating refrigeration evaporating 
wheel comprising a .wheel structure having a hol- 
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low rira of heat conductive metal supported on 
a horizontal shaft, a pl.urality of evaporating 
tubes of heat conductive metal attached fo the 
sides of said rim and opening into ifs interior 
5 disposed angularly relative fo the diametrical 
plane of said wheel and closed ab their ends so 
as fo trap condensed vapor within said rim on 
one side of said rira, a volatile liquid within said 
vheel structure filling the lower portion thereof, a 
10 tank containing mater disposed below said wheel 
 _structure so that the lower portion of the wheel 
will ,dip into said water as the wheel rotates, and 
means including fiow dire,ring du,fs for bringing 
!uid su'bstances fo be cooled in heat transïer 
15 relation with the surfaces of said rira structure. 
  .. A selï-operating evaporating wheel for pro- 
ducing refrigeration by evaporation of water 
comPrising a cylindrical hollow rim structure, 
heat conductive metal mounted on a horizontal 
20 axle, a plurality of tubes spaced around said riz 
structure opening into the interior thereof and 
extending laterally therefrom saidtubes being 
disposed ab substantially uniïorm angles rela- 
tive fo the diametrical plane of said rira struc- 
z5 bure and closed so as to provide condensate col- 
le,ring pockets adapted to collect condense vapor 
on one side o said rim structure; a volatile 
liquid in the interior of said hollow cylhdrical 
rim structure and tubes filling a segmental pot- 
S0 tion ab the bottom thereof, and a tank contain- 
ing water to. be evaporated disposed so that the 
lower segmental portion of said cylindrical rnn 
structure dips beneath the surface of said water. 
3. A self-oporating evaporating wheel for pro- 
35 ducing refrigeration by the evaporation of water, 
including in combination, a hollow cylindrical 
rira structure of heat conductive substance 
mounted to rotate on a horizontally positioned 
axle, condensate pockets ïormed on said rira and 
¢0 adapted fo trap vapor condensing in the upper 
portion of the interior thereof on one side of said 
rira structure, volatile liquid filling a lower seg- 
mental portion of the interior ooE said rira struc- 
ture, nd a tank disposed beneath said rira struc- 
45 bure containing water fo be evaporated ab a level 
such that a segmental lower portion of said rira 
structure will dip beneath the surface thereof. 
4. A self-operating evaporating wheel for pro- 
ducing refrigeration by the evaporation of water, 
50 including in combination, a hollow cylindrical 
rira structure of heat conductive substance 
mounted to rotate on a horizontally positioned 
axle, condensate pockets formed on said rira and 
adapted fo trap vapor condensing in the uppor 
55 portion of the interior thereof on one side of said 
rim structure, volatile liquid filling a lower 
mental portion of the interior of said rira struc « 
bure, and a tank containing water to be evapo- 
rated disposed beneath said rim structure, said 
60 water being ab a level suffcient fo immerse said 
lower segmental portion of said rira structure 
containing said volatile liquid so as fo be in heat 
tranafer relation thereto. 
5. A self-operating evaporating wheel for pro- 
65 ducing refrigeration by the evaporation of water 
from the surface thereof, comprising in combina- 
tion, a cylindrical hollow rira of heat conductive 
material mounted fo rotate axially on a hori- 
zontal shaft, a plurality of spaced evaporating 
70 tubes of heat conductive material extending out- 
ward from the sides of said rira, and opening into 
the interior of said rira, said tubes being c!osed ab 
their outer ends, and directed angularly relative 
to the diametrical plane of said rira so as fo orm 
75 traps to collect liquid formed from the condensa- 
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tion of vapor in the upper portion of the interior 
of said rira on one side of the annulus of said 
rim, fabric covering the exterior of said tubes to 
enhance evaporation of water therefrom, a vola- 
trie liquid within said rim filling a segmental low- 
er portion thereoï, a tank disposed beneath said 
rim containing water fo be evaporated ata level 
sufficient to immerse a lower segmental portion 
of said rim and said tubes thereon so as fo be in 
thermal transfer relation fo said volatile liquid 
within said rira, and tubes in the lower portion of 
said tank adapted to circulate a liquid to be 
cooled through the water in said tank in thermal 
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6 
transfer relation but out of contact wit said 
water. 
WILLIAM C. DE WITT. 
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